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(57) ABSTRACT

The invention relates to an extruder which has an extruder
housing, in which a delivery channel for a medium to be
extruded is formed. At least one screw conveyor is located in
the delivery channel and a cooling device is provided for the
extruder housing, said device having at least one cooling line
in or on the extruder housing, through which line a cooling
fluid flows. An electronic device for controlling and/or regu-
lating the operating states of the extruder is accommodated in
an electronics housing which can be cooled according to the
invention by means of the cooling device for the extruder
housing.
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1
EXTRUDER

The invention relates to an extruder comprising an extruder
housing, in which is configured a feed channel for a medium
to be extruded, which feed channel has at least one screw
conveyor arranged therein, comprising a cooling device for
the extruder housing, which cooling device has at least one
cooling line, configured in or on the extruder housing and is
flowed through by a cooling fluid, and comprising an elec-
tronics device, accommodated in an electronics housing, for
controlling and/or regulating the operating states of the
extruder.

An extruder is a conveying device which by means of a
screw conveyor presses a solid, liquid or powdery medium, in
particular under pressure and at high temperature, out of a
shaping opening. In this context, a distinction can be drawn
between processing extruders and compounding extruders. A
processing extruder is used substantially for shaping, while a
compounding extruder is used for chemical and/or physical
modification, for example for the mixing, degasification or
investigation of substances. According to the invention, both
types of extruders should be jointly included.

An extruder possesses an extruder housing, in which a
mixing or feed channel for the medium to be conveyed and
extruded is configured. In the feed channel is disposed, in a
tight fit, at least one screw conveyor, which is rotationally
driven, whereby the medium is transported along the feed
channel. An extruder can comprise one, two or even more
screw conveyors, which are usually arranged in parallel and,
depending on the nature of the medium and of the convey-
ance, are driven either in the same direction or in opposite
directions.

During operation, the extruder housing must be regulated
and cooled and/or heated with respect to its temperature. For
the cooling, a cooling device is provided for the extruder
housing, which cooling device cools the extruder housing at
least in sections and, in particular, in a plurality of separately
controllable sections. By the term “cooling” is understood the
lowering of the temperature by at least a small temperature
difference.

A known cooling device comprises a tank, in which a
cooling fluid, usually a cooling liquid, is accommodated,
which cooling fluid is kept in a known manner at a predefined
temperature. From the tank, a supply line leads to the extruder
housing, in which at least one cooling line is configured. From
the extruder housing, a return line leads back to the tank,
wherein the cooling fluid can be conveyed by means of a
pump in a cooling circuit comprising the tank, the supply line,
the cooling line and the return line.

In order to be able to control and/or regulate the individual
operating states of the extruder in the desired manner, an
electronics device, accommodated in an electronics housing,
is provided. The electronics device can overheat during
lengthy operation, for which reason it is known likewise to
cool the electronics device. For this purpose, a fan is pro-
vided, which fan blows against the electronic components
and thus subjects them to ambient air, whereby heat is evacu-
ated. Alternatively or additionally thereto, cooling ribs of
standard construction can be provided on the electronics
housing. The effect of the cooling ribs is that the electronics
housing possesses a large surface and thus more easily gives
off excess heat. Although such cooling of the electronics
device is in many cases sufficient, it has the associated prob-
lem that it is critical from a hygiene point of view, which,
particularly if the extruder is used in rooms in which height-
ened hygiene requirements exist, for example in the pharma-
ceutical industry, can lead to problems. By means of the fan
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for cooling the electronics device, pollutants are distributed
over a wide area in the environment, which is unhygienic.
Over the course of time, pollutants are deposited in the cool-
ing ribs or similar air shafts, which pollutants can lead to
contamination and have to be laboriously removed.

The object of the invention is to provide an extruder of the
stated type, which satisfies the heightened hygiene require-
ments.

This object is achieved according to the invention by an
extruder having the features of claim 1. It is here provided that
the electronics housing can be cooled by means of the cooling
device which serves to cool the extruder housing.

According to the invention, the basic rationale is to execute
the cooling of the electronics housing, and thus of the elec-
tronics device, likewise with that cooling device which is
provided for the cooling of the extruder housing. In this way,
itis possible to dispense with fans which subject the electron-
ics device to an air stream of ambient air, as well as with outer
cooling ribs, so that the risk of states of the extruder which are
critical from a hygiene point of view is avoided.

In a refinement of the invention, it can be provided that the
cooling device has a store for the cooling fluid, a supply line
leading from the store to the cooling line, a return line leading
from the cooling line to the store, and a pump. Alternatively,
it is also possible, however, not to return the cooling fluid
from the cooling line to the store, but rather to drain it off, i.e.
release it or discharge it to the environment, so that no cooling
fluid circuit, but rather a cooling fluid passage is obtained.

In one possible embodiment of the invention, it is provided
that the supply line and/or the return line run through a com-
ponent which forms at least one section of the electronics
housing or is in direct contact with the electronics housing.
Since the supply line and/or the return line run through the
component, the component too is cooled in relation to the
ambient temperature. [f the component forms a section of the
electronics housing, the result is that also the electronics
housing is cooled.

Alternatively, it is possible to connect the electronics hous-
ing thermically to the component, whereby the cooled com-
ponent has an influence on the temperature of the electronics
housing and cools the latter. It has been shown that it is
thereby possible to keep the electronics housing, and thus also
the electronics device, within the region of a desired operating
temperature for a long period. It is here possible for the
extruder to be arranged with the electronics housing in a
different room than the store for the cooling fluid and/or the
pump, which is desirable, particularly in applications within
pharmaceutical production, for example in clean rooms.

As the cooling fluid, a cooling liquid, for example water, or
a gas, in particular air, can be used.

The supply of the cooling fluid to the extruder housing or to
the component, and the evacuation of the cooling fluid, can be
realized in a common cooling circuit. It is also possible,
however, to provide for this purpose two cooling circuits
connected in series, wherein the heat or cold transfer between
the two cooling circuits is realized by means of a heat
exchanger.

In order to improve the heat transfer between the cooled
component and the interior, accommodating the electronics
device, of the electronics housing, in a refinement of the
invention it can be provided that the component has projec-
tions and, in particular, cooling ribs, which project into the
interior of the electronics housing. These projections or cool-
ing ribs cannot get dirty, since they are disposed in the interior
of the electronics housing, which interior is preferably fully
encapsulated from the environment.
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The extruder housing can be detachably fastened on a stand
part or a bearing part, so that it can be exchanged. In a
preferred embodiment of the invention, it is provided that the
cooled component is a bearing part supporting the extruder
housing.

In a refinement of the invention, it can be provided that the
interior, accommodating the electronics device, of the elec-
tronics housing is as far as possible sealed oft and, in particu-
lar, fully encapsulated from the environment. In this way, a
situation in which pollutants can enter the electronics housing
is reliably avoided. In addition, it is possible to wash down the
electronics housing, for cleaning purposes, with a cleaning
liquid, without risk of damage to the electronics.

In the electronics housing, a fan can be arranged. This
serves solely to circulate the air within the electronics hous-
ing, without the occurrence of an air exchange with the sur-
rounding atmosphere.

Further details and features of the invention can be seen
from the following description of illustrative embodiments
with reference to the drawing, wherein:

FIG. 1 shows a schematic representation of an extruder
having a cooling device according to a first illustrative
embodiment, and

FIG. 2 shows a schematic representation of an extruder
having a cooling device according to a second illustrative
embodiment.

In FIG. 1, an extruder 10 possessing an extruder housing 11
in which a feed channel 12 is configured is represented only
schematically. In the feed channel 12 are arranged two screw
conveyors 13 extending perpendicular to the plane of the
drawing. The extruder housing 11 is mounted on a bearing
part 26 and is detachably fastened thereon (in a non-repre-
sented manner). In the bearing part 21 is arranged an electri-
cal heating device 27 (represented only schematically), with
which the extruder housing 11 can be heated.

Independent from the bearing part 26 and preferably at a
distance therefrom is arranged a further component 21, which
can be, for example, a further bearing block.

A cooling device 20 for the extruder housing 11 comprises
a store 14, for example a tank, for a cooling fluid F, from
which a supply line 15 runs through the component 21 and
through the bearing part 26 into the extruder housing 11,
passes there into a cooling line 24 connected to by a return
line 16, which likewise runs through the bearing part 26 and
through the component 21 and emerges again in the store 14.
Alternatively or additionally thereto, a cooling line 24a,
which is flowed through by the cooling fluid, can be config-
ured in the bearing part 26, directly beneath the extruder
housing 11. In the supply line 15 is arranged a pump, by
means of which the cooling fluid F can be conveyed in the
supply line 15 to the extruder 11, through the there situated
cooling line 24 or 244, and in the return line 16 back to the
store 14. By means of the cooling device 20, it is possible to
set and influence the temperature of the extruder housing 11
in the desired manner.

An electronics device 18, which controls or regulates the
operating states of the extruder 11, is accommodated in an
interior 22 of an electronics housing 19 which is encapsulated
from the surrounding atmosphere. In the represented illustra-
tive embodiment, the component 21, which is penetrated by
the supply line 15 and the return line 16, forms a wall of the
electronics housing 19 and possesses projections in the form
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of cooling ribs 25, which project into the interior 22 of the
electronics housing. Within the interior 22 is provided a rota-
tionally driven fan 23, by means of which the air can be
circulated in the interior 22 of the electronics housing 19,
though an air exchange with the surrounding atmosphere is
preferably completely avoided.

When the extruder housing 11 is cooled, the cooling fluid F
flows through the supply line 15 and through the return line
16. In this way, the component 21 and the bearing part 26 are
also cooled. Since the component 21 is a part of the electron-
ics housing 19, this too is cooled in the desired manner,
wherein the heat exchange to the interior 22 of the electronics
housing 19 via the cooling ribs 25 is improved.

FIG. 2 shows an alternative embodiment of the extruder,
wherein the extruder 11 and its cooling device 20 have basi-
cally the same construction as in the illustrative embodiment
according to FIG. 1. In the illustrative embodiment according
to FIG. 2, the component 21, to which the electronics housing
19 is connected, at the same time also forms the bearing part
26, on which the extruder 11 is supported, i.e. the component
21 and the bearing part 26 are combined and formed only by
a single part.

Here too, the electronics housing 19 is preferably fully
encapsulated from the environment and has a fan 23 in the
interior 22.

The invention claimed is:

1. An extruder comprising

an extruder housing, comprising a feed channel configured

to extrude a medium, wherein the feed channel has a
screw conveyor arranged therein;

a cooling device comprising a cooling circuit that includes

a store for the cooling liquid, a supply line, a return line
and a cooling line wherein the cooling line is disposed in
or on the extruder housing and configured to flow the
cooling liquid therein to exchange heat with the extruder
housing; and

an electronics device, accommodated in an interior space

of an electronics housing, configured to control and/or
regulate the operating states of the extruder, wherein the
interior space of the electronics housing is cooled by a
component thermically coupled to the interior space that
comprises the supply line and/or the return line config-
ured to flow the cooling fluid to and from the cooling
device to exchange heat with the component.

2. The extruder as claimed in claim 1, wherein the cooling
circuit comprises the supply line leading from the store to the
cooling line, the return line leading from the cooling line to
the store, and a pump.

3. The extruder as claimed in claim 1, wherein the compo-
nent forms at least one section of the electronics housing or is
in direct contact with the electronics housing.

4. The extruder as claimed in claim 3, wherein the compo-
nent has projections or cooling ribs, which project into the
interior space of the electronics housing.

5. The extruder as claimed in claim 3, wherein the compo-
nent is a bearing part supporting the extruder housing.

6. The extruder as claimed in claim 1, wherein the interior
space of the electronics housing is as far as possible sealed off
and fully encapsulated from the environment.

7. The extruder as claimed in claim 1, wherein a fan is
arranged in the interior space of the electronics housing.
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